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Cost, schedule, 2nd performarce data of new plutoniua
facilitiys under comstruction at Rocky Flats, Colorado, and Los
Alamos, hev Mexico, were reviewed. Both proiects are under the
administration and wanagement of the Departaent ¢f Energy's
Alquerque Operations Office (A00). The Rocky Flats nuclear
weapons plant is the key prodecer of plutoniua parts used in
nuclear weapons, and the Los Alamos Scientific Laboratory is cne
of the agency's two nuclear weapons research and developament
facilities. Pindings/Conclusions: Innecessary cost growth and
schedule delays were experienced at the Rocky Flats project
becaus¢ of poor desiqn control, unrealistic schedules, premature
contract avards for amechanical equipament installations, and poor
estimating and cost control practices. The AQO ccapounded cost
and schedule problems by not exercising adequate project
Ranagement. It relied on its contractors to manage the project,
and its success or failure depended on the ccntractor's
performance rather than om agency sanagement. AOC eaployed
similar organizational and management approaches at Rocky Flats
and Los Alamos, but the Los Alamos pProject was mcre successful
because the agency and its contractors vorked together more
effectively. Nev procedures isplesented by A0C should improve
the management of futuie construction projects.

Recommendations: The Secretary of Energy shculd assure that the
AOO implesents its procedures and considers the use of
construction management firms for future construction projerts
if 1t does not have adequate in-house capabilities. He should
provide the Congress with cost estimates of ongoing projects
vhich identify all project-related costs including those funded
by operating expense appropriations. The A00 should develop cost
estimating guidelines for use by its staff and ccntractors to
assure that such estinmates include all necesgary cost elements
&nd provide a sound basis for evaluation. (BRS)
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REPORT BY THE US

General Accounting Office

Construction Management Problems
Have Delayed Completion Of The New

Plutonium Facilities At Rocky Flats,

Colorado

The Department of Energy plutonium re-
covery and waste treatment facility project
at Rocky Flats has experienced a $47 mil-
lion cost growth and a 1% year schedule
delay. However, the Albuquerque Operatinns
Office has adopted corrective measures to
improve consiruction management proce-
dures which led to the cos: iincreases and
schedule delays. GAO recornmends that the
Secretary of Energy assure that the Albu-
querque Operations Office implements its
corrective action to improve construction
management, and that it consider using con-
struction management firms to assist in fu-
ture projects if inhouse capabilities are in-
adequate.

PSAD-78-90
JUNE 2, 1978



UNITED STATES GENERAL ACCOUNTING OFFiCE
WASHINGTON, D.C. 20548

ENERGY AND MINERALS
DIVISION

B-183920

The Honorable
The Secretary of Energy

Dear Mr. Secretary:

This report summarizes the results of our review of
the plutonium facilities at Rocky Flats, Colorado, and
Los Alamos, New Mexico.

This report contains recommendations to you on pages
10 anrd 14, As you know, section 236 of the legislative Re-
orcanization Act of 1970 requires the head of a Federal
agency to submit a written statement on actions taken on our
recommendations to the Senate Committee on Governmental
Affairs and the House Committees on Government Operations
not later than 60 days after the date of the report and
to the House and Senate Committees on Appropriations with
the agency's first request for appropriations made more
than 60 days after the date of the report.

We are sending copies of this report to the Director,
Office of Management and Budget.

Sincerely yours,

for



GENERAL ACCOUNTING OFFICE CONSTRUCTION MANAGEMENT PROBLEMS

REPORT TO THE SECRETARY HAVE DELAYED COMPLETION OF THE

OF ENERGY NEW PLUTONIUM F*CILITIES AT
ROCKY FLATS, COLORADU

The Department of Energy has been constructing
plutonium facilities at Rocky Flats, Colorado,
and Los Alamos, New Mexico, because current
facilities are outdated and crowded.

Construction management problems increased
costs and delayed completion of the new
plutonium facilities at Rocky Flats, Colorado.
The Los Alamos project, because of better
cooperation between management and contractors,
was able to avoid the problems experienced at
Rocky Flats.

The baseline estimate to design and construct
the facilities at Rocky Fla:s has increased
from $140 million to a current estimate of
$187 million. The current estimate does not
include $15 million of project-relcted costs
that are paid from the operating contractor's
erpense budget. Construction completion has
bien delayed about 1 1/2 years from the base-
line estimate.

Some problems were unavoidable due to the com-
Plexity of the project, but the Albuquerque
Orerations Office compounded cost and schedule
problems by not exercising adequate project
management. GAO concluded that management
did not have

--a formal management plan,

--good design control,

-—-realistic schedules,

--sound cost estimating and control practices,
and

--a timely phased contract award for mechanical
equipment instailations.

PSAD-78-90
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The Albugquerque Operations Office (which is
responsible for construction) has taken action
to improve management by replacirg the major
construction contractor, establishing a full-
time project team, and instituting new pro-
cedures and a formal management plan.

GAO believes that the new procedures de-
velopad by the Albuguerque Operations Office
should, if implemented, improve management

of future construction projects. GAO recom-
mends that the Secretary of Energy assure

that the Albuguerque Operations Office im-
plements its procedures and considers the

use of construction management firms for
future construction projects if it does not
have adequate inhouse capabilities. We

also rerommend that the Albuguerque Operations
Office develop cost estimating guidelines for
use by its staff and contractors to assure
that such estimates include all necessary

cost elements and provide a basis for evalua-
tion. We further recommend that the Secretary
of Enerqy provide Congresg with cost estimates
on ongoing projects which identify all pro’esct
related costs including those funded vy op-
erating expense appropriations.

Department of Energy officials generally
agreed with our recommendations.
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CHAPTER 1

INTRODUCTION

A fire in 1969 at the Rocky Flats, Colorado, plutonium
production facility, followed by independent investigations
of fire and safety hazards at certain plutonium facilities,
led tc the conclusion that the existing pluktonium i-ecovery
and waste treatment facilities at Rocky Flats and the plu-
tonium processing facility at Los Alamos, New Mexico, would
have to be replaced. The investigations also led to the
conclusion that current or planned modifications would en-
able the production facilities at Rocky Flacs to meet safety
requirements.

We reviewed cost, schedule, . ;- formance data of the
new piutonium facilities under construction at Rocky Flats,
Colorado, and Los Alamos, New Mexico. Both projects are
under the administration and management of the Department
of Energyv Albuquerque Operations Office (ALOO).

THE ROCKY FLATS PLUTUNIUM RECOVERY
AND WASTE TREATMENT FACILITIES

The Rocky Flats, Colorado, nuclear weapons plant is the
key producer of plutonium parts used in nuclear weapons.
The facilities are comprised c. about 90 buildings and
structures on about 390 acres.

Plutonium-~contaminated wastes from production operations
are recycled through a recovery facility, where plutonium is
extracted for reuse in weapons. Residues from the extraction
process are then treated in the waste treatment facility and
shipped to storage facilities in Idaho.

Existing plutonium recovery and waste treatment facili-
ties at Rocky Fla's are crowded; this makes it hard to main-
tain health and safety standards. The facilities were built
in 1953--long before minimum design criteria were established
for plutonium-handling facilities. The replacement facility
contains three major operations in one building--plutonium
recovery, waste treatment, and support; together, they occupy
335,000 square feet. The building houses a complicated
arrangement of chemical processes that are to meet safety
and structural criteria much more restrictive than previous
standards. For exanple, human radiation exposure is limited
to 20 percent of previous exposure limits.



To meet the mora restrictive exposure criteria, the
recovery processes will be controlled remotely--a feature
which was expensive to achieve. The facility is also de-
signed to withstar.d the effects of earthquakes registerinc
6.0 on the Richte: Scale as well as tornado-force winds and
pressures,

To procure eq.ipment, design and construct the new
facility, and upgri.Ce existing facilities, 34 contracts were
issued to 25 contracto.3. More work needs to be done before
completion--two contracts remain to be awarded. Engineering
design was performed by C.F. Braun and Company. The DCW
Chemical Company and its successor, Rockwell International
(the contractors operating the Rocky llats plant) were also
responsible for reviewing the design fnr agency approval.
Mechanical installation (the largest single construction
effort) was initially contracted with C-E Lummus. The
Swinerton and Walberg Company replaced Lummus in November
1976.

THE LOS ALAMOS PLUTONIUM PROCESSING
FACILITY

The Los Alamos Scisntific Laboratory (New Mexi~=o0) is
one of the agency's two nuclear weapons research and develop-
ment facilities. The laboratory complex includes accelerators,
research reactors, radioactive materials separation facilities,
and other experimental facilities that use radioactive
materials.

The laboratory develops experimental weapons designs
as well as advanced fuels for the agency's liquid metal
fast breeder reactor program, among other functions, in its
piutonium processing facility. The new facility, authorized
by the Congress at the same time as the Rocky Flats facili-
‘ties, replaces one tnat was initially constructed in 1943
and has been expanded several times. The old facility is
a series of steel buildings that do not meet current agency
criteria for seismic and tornado effects or for peruonnel
radiation exposure.

The architect/engincer for the facility, Fluor Engineers
and Constructors, Inc., was responsible for engineering
design. Wallace, Brown-0Olds, Howard, a joint venture, was
responsible for the mechanical installation in the new
structure.



SCOPE OF REVIEW

Our review was conducted at Department of Energy
Headquarters, Washington, D.C.; the Albuguerque Operations
Office, New Mexico; the Los Alamos Area Office, New Mexico;
the Rocky Flats Area Office, Colexa2dc; and the C.F. Braun
and Company, Alhambra, California. We reviewed the con-
struction projects at Los Alamos and Rocky Flats but limiced
our work at Los Alamos to an examination of the problem
areas identified at Rocky Flats. We reviewed documents,
records, reports, and held discussions with agency and
project officials.



CHAPTER 2

POCR MANAGEMENT CONTRIBUTED TO

COST GROWTH AND SCHEDULE DELAYS AT ROCKY FLATS

The Rocky Flats project is technically complex, and
some problems could not be avoided. However, unnecessary
cost growth and schedule delays were experienced because of
poor design control, unrealistic schedules, premature con-
tract award for mechanical equipment installations, and poor
estimating and cost control practices.

PROJECT ORGANIZATION

ALOO assigned a manager to the project but did .ot
provide commensurate authority to fulfill this responsibility.
Since the manager was also responsible for all other con-
struction at Rocky Flats, he could not devote full time to
this single project. By contrast, major project contractors
assigned full-time personnel from the start. A full-time
agency prcject manadger was not assigned until November 1976--
6 years after the project was authorized.

Before January 1978, ALOO operated without a formal
management plan. Such a plan could have avoided some o:
the management problems addressed in the following sections
of this chapter.

POOR DESIGN CONTROL INCREASED
THE ENGINEERING EFFORT

ALOO attempted to, but did not clearly identify, the
roles and responsibilities of its design contractors. This
contributed to the substantial increase in engineering ccsts--
an increase from $16 million to $32 million.

In 1969, when planning began for construction of a new
plutonium and waste treatment facility, DOW made an informal
proposal to perform architect/engineering services for de-
sign development. The proposal was rejected because ALOO
did not believe that DOW had a sufficient engineering capa-
bility.

ALOO requested design proposals from recognized archi-
tect/engineering firms. Several firms submitted proposals,
and a selection panel chose Braun over the objections of the
DOW representative on the panel. The DOW representative stated
that he would 1ot have objected to the selection of another
firm, and that the objection stemmed from previous work experi-
ences with Braun on other Rocky Flats coustruction projects.



Braun was directed to prepare studies of design alter-
‘natives, and DOW was directed to develop design criteria for
equipment and chemical processes. ALOO planred to combine
the two efforts into a single design base, and provisions
were made to keep each contractor advised of the other's
work.

Based on Braun's conceptual design, a $113 million cost
estimate was submitted to the Congress in December 1971.
DOW submitted its design criteria to Braun in January 1972.
The DOW effort went far beyond equipment and chemical pro-
cess criteria; thus, ALOO was faced with two design concepts
with major differences. These differences are noted in the
following table.

Braun concept Dow concept As built

Plutonium recovery

facility:
Instrumentation (feet 210 500 520
of control board)
Size (square feet) 153,000 221,000 260,000
Ventilation ‘cubic feet 220,920 360,000 383,000
of air per minute)
Tankage (nurpoer of 28 69 69
primary processing
tanks)
Waste treatment facility:
Capacity (million gallons 20 31 31
per rear)
Size (square feet) 29,009 58,000 43,600
Ventilation (cubic feet Not avail- 36,000 36,000
of air per minnute) able

Both Braun and DOW considered their concepts the basis
for the facility's design. Braun pointed out that the cost
estimate provided to the Congress was based on its concept;
thus, if DOW criteria were used it would require a new pro-
ject cost estimate. After several meetings with Braun and
DOW, Braun was instructed to use its concept as the engineer-
ing and cost control base but to be very aggressive in adopt-
ing features of the DOW design criteria. Because DOW was
experienced in plutonium operations, Braun was informed that
DOW criteria would represent the basis for process design.



DOW was instructed to review for agency approval all
documents, drawings, specifications, studies, design, and
layout sketches prepared by Braun. As the design progressed,
Braun alleged that because engineering was proceeding by
DOW criteria, its contractually negotiated engineering
staffhours, cost, and fee were invalid, and requested changes
in the scope of work. Braun also alleged that the project's
cost estimate no longer reflected the facility actually
being designed. ALOO did not agree with the magnitude of
Braun's propnsed scope changes, but agreed that changes had
occurred and made contract modifications increasing Braun's
cost and fee.

Other reasons cited by Braun and ALOC for the increase
in the project's engineering included

--an initial underestimate of the engineering work
scope;

--numerous design charges requiring considerable
rework;

--internal problems with Braun, such as k2y personnel
turnover and low productivity;

--problems with the design of Government-furnished
equipment; and

--changing interpretations of the agency's minimum
design criteria.

ALOO attempted to establish a design team that would
draw on each member's expertise and talente. It achieved
its desire for participative design, and the final design
was a product of evolution with collateral input from DOW,
Braun, and ALOO, Design, however, took Jonger and cost
more than anticipated because the members did not function
effectively as a team to efficiently overcome problems.

POOR PLANNING CRUSED
UNREALISTIC SCHEDULES

There were two primary reasons why the established tar-
get dates were not realistic. ALOO d4id not prepare an in-
tegrated schedule to identify the relationships between
design, procurement, and construction, and it failed to in-
corporate highly probable events that affected schedule
milestones.



An integrated schedule would have identified critical
project activities and their relationships, and put them in
a logical sequence. Without integrated scheduling, ALOO
could not accurately assess the effect of changes in the
critical path or determine their effect on the overall
schedule. Such a system would have helped produce better
scheduling decisions.

For example, the most critical construction phases that
affected the Rocky Flats schedule were the building structure
and mechanical installations. Structure completion was de-
layed approximately i7 months. However, ALOO did not delay ~
the start of the mechanical installation contract. Instead,
it contracted for mechanical installation and subsequently
allowed the physical work to begin when the substructure work
was falling further behind schedule. Consequently, both
contractors' workers were interfering with each other's work.
We believe that the premature initiation of the mechanical
installation work contributed to the declining labor pro-
ductivity later experienced by the mechanical installation
contractor.

Although the agency was conscious of the substructure's
status when deciding to proceed with mechanical installations,
an integrated schedule would have allowed greater visibility
of how this decision affected the total project.

ALOO also omitted highly probable events from the
schedules, thus creating optimistic and unrealistic mile-
stones. Adequate consideration was not given to normal
construction delays that result from inclement weather,
labor and interface problems, and material and equipment
delivery delays. Additionally. completion dates for planning
and reporting were repeatedly based on the most optimistic
expecta‘.ions.

COST ES"IMATING AND CONTROL
TRACTICES WERE INADEQUATE

A reliable cost estimate coupled with a reporting system
that is consisten'. with the estimate is essential for good
cost control. Since the cost estimate is a key ingredient
in cost control, the estimate must be complete and based on
the most current available information--otherwise cost control
is compromised.

The circumstances surrounding the cost estimate for
mechanical installation suggest that ALOO needs to strengthen
its cortrol over the cost estimating process. Mechanical
installation was contracted with C-E Lummus under a cost-plus-
fixed-fee arrangement. The project estimate prepared by the



contractor in October 1975 contained numerous errors that
understated the cost estimate by about $9 million.

The contractor underestimated material quantities
and related labor costs by $7 million. Lummus also used
noncurrent rates in determining its composite labor rate
and escalation was nct systematically computed for the
full construction period--causing an additional $3 million
understatement. One line item in the Lummus estimate was
overstated by $1 million due to a mathematical error.
ALOO should have detected these errors during required rou-
tine verification. However, a routine verification was not
completed due to lack of time, and management believed that
a company the size of Lummus should ke capable of preparing
a credible cost estimate.

Having established a project control estimate, ALOO
and ics construction contractor did not follow through with
a cost reporting system that was consistent with the estimate.
A sound cost control system should provide management with
reports that identify variances between estimated and actual
costs for all important elements.

The monthly cost report prepared by the construction
contractor reported urit labor rates and quantity variances
in a manner that allowed comparison with the cost estimate.
However, material cost, which was about half the estimated
cost for mechanical equipment installation, was not pre-
sented in a way that would allow assessment of rate or quan-
ity variances. We believe that this practice precluded
adequate visibility over project cost performance by top
management.

MANAGEMENT CHANGES

Changes in contractors and agency management contributed
to cost increases and schedule delays. In 1975 ALOO replaced
DOW. Also, Braun changed »>roject managers once and Lummus
changed project managers twice. 1In late 1976 ALOO replaced
the major mechanical installation contractor with a new con-
tractor and appointed a full-time project manager with a
dedicated project office to improve project performance.
These actions were taken about 2 years after the mechanical
installation contract was awarded and 6 years after project
authorization. A formal management plan was issued by the
project manager in January 1978.

ALOO established in November 1977 the following pro-
cedures to enhance control on future major construction
proiects:



--Formal management plans.

--Full authority and responsibility vested in an
agency project manager.

--A singie design base.

--Integrated and realistic schedules.

-~Adequate verification of cost estimates.

--A reporting system consistent with the cost estimate.

CONCLUSIONS

ALOO relied on its contractors to manage the project;
therefore its success or failure largely depended on the
contractor's performance rather than agency management., In
addition, ALOO

-~allowed the development of competing and conflicting
design concepts and failed to quickly and clearly
resolve them;

--used unrealistic schedules;

--did not have sufficient time to adequately verify
estimates for mechanical installation, although
agency procedures require that estimates be
verified; and

~~did not have a system to track costs and identify
causes for cost changes.

Project cost has had major increases and the schedule
has slipped substantially because of the problems noted
above. Therefore, recovery operations must continue in an
outdated, inefficient, and hazardous facility that desper-
ately needed replacement (according to the original projact
justification).

In November 1977 ALOO established a formal construction
management plan that, if implemented, should improve manage-
ment on future construction projects.

ALOO has not developed formal cost estimating procedures
to guide architect/engineers and construction contractors.
It relies on each contractor to prepare cost estimates by
its own procedures, making it difficult to assure that all
cost elements are consistently included in cost estimates.



RECOMMENDATIONS

ALOO has improved its procedures; these changes establish
a framework that addresses most of the problems set forth in
this report. The success of future construction projects
will depend on the extent that ’-hese procedures are used and
the abilities of agency person.el to apply them. Therefore,
we recommend that the Secretary of Energy

--assure that ALOOC implements the procedures specified
in its new project management handbook, and

--consider the use of construction management firms by
ALOO to assist in the managemernt of future construc-
tion projects if it does not have adequate inhouse
capabilities.

We also recommend that ALOO develop cost estimating guide-
lines for use by its staff and contractors to assure that
such estimates include all necessary cost elements and to
provide a basis for evaluation.

AGENCY AND CONTRACTOR COMMENTS

Department ot Energy officials generally agreed with
the above recommendations. The officials stated that they
were aggressively pursuing compliance by its operations of-
fices with the agency's comprehensive construction manage-
ment procedures, which embody our recommendations.

C-E Lummus disagreed with adverse statements con-
tained in the draft report regarding their performance and
management of the project. In subseguent discussions with
Lummus they agreed that some of the problems could have
been minimized had they been more forceful and decisive in
their management of the project.

C. F. Braun and Company felt certain references to
Braun reflected unfairly on them because of incomplete de-
scription of circumstances but decided not to submit speci-
fic ccmments. A company official later advised us that
the report was factually correct and fairly treated the
overall occurrence of events.

10



CHAPTER 3
ROCKY FLATS COST, SCHEDULE,

AND PERFORMANCE STATUS

COST

Estimated cost has iicreased substantially since con-
gressional authorization in 1970. Originally, the plutonium
recovery facility was estimated to cost $63 million; in
December 1971 Braun's preliminary conceptual design was
completed, and the plutonium recovery facility estimate was
increased to $95.6 million. A waste treatment facility and
interim upgrading of existing facilities were added to the
project scope at an additional estimated cost of $13.5
million and $5 million, respectively. The agency adjusted
these estimates and requested funding of $113 million.

In December 1972 Braun completed its final conceptual
design and increased the estimated cost by $16 million.
Because ALOO viewed the $113 million budget request as a
cost ceiling, it reduced the project's scope to bring the
cost in line with the budget.

In May 1974, when the detailed engineering design was
about 65-percent complete on the mechanical equipment, 70-
percent complete on the support facility, and nearly 100-
percent complete on other work units, the project was esti-
mated to cost §£140 million. This estimate was maintained
when the overall design was completed, and we believe that
this estimate represents the logical baseline for cost
measurement.

Analysis of cost growth from baseline

Following the replacement of the majcr construction
contractor (Lummus) in November 1976, a new estimate was
prepared and the cost was increased from a $140 million base-
line to the current $187 million estimate. It is virtually
impossible to associate specific cost increases with a re-
lated cause because the agency did not account for cost
changes as they occurred.

Our analysis of the cost growth showed that increases
in construction costs account for 88 percent of the cost
growth. The remainirg increase was associated with engineer-
ing, procurexment, and interim upgrading.

11



Mechanical equipment installation costs increased from
$59 million to $97 million, representing the largest portion
of the construction cost growth. We attribute this growth
to

--understatement of the Lummus cost estimate due to
errors in its preparation:

~—-a premature start of the mechanical installation
work, which adversely affected worker productivity;

--ineffective management;

--escalation in labor and materials resulting from
schedule stretchout and market conditions; and

--transition costs associated with the Lummus
replacement.

Additional costs in direct
support of facility construction

Rockwell provided a cost estimate that will be incurred
in direct support of facility construction. These costs are
»vaid from the operating contractor's expense budget and are
in addition to the capital funds authorized by the Congress
for project construction. These costs are summarized below.

Engineering services $ 1,068,000
Pretitle criteria 923,000
Engineering support to the

architect/engineer 1,929,000
Instrument calibration 150,000

Other engineering, coordinaticn,

testing, and suprort 11,056,000
Total $15,126,000
SC.IEDULE

The start of full operations in the facility has been
substantially delayed. 1In May 1974 the schedule associated
with the $140 miliion cost baseline showed that constructinn
would be complete by June 1977. A comparison of baseline and
current schedules indicates a 1 1/2 yea:s delay. The following
table summarizes the major schedule Gelays since May 1974.

12



Delay from

Work phase Baseline Current baseline

Complete detailed design 8/75 12/76 16 months
Complete construction 6/77 1/79 19 months
Begin startup 1/78 4/79 15 months
PERFORMANCE

The facility experienced many changes during design and
construction, but it is being built in accordance with the
capacity base that the Congress authorized. The types of
changes being made represent process and safety refinements
called for by changing agency requirements.

FUTURE COST GROWTH AND SCHEDULE DELAYS

Recent management changes should help control cost
growth and further schedule delays on the project, but there
is no assurance that these events will not occur. The current
cost and schedule estimates established by ALOO in March 1977
are being maintained. Agency officials feel confident thet
construction will be completed in January 1979 and that the
total project cost will not exceed $187 million. The current
mechanical installation contract provides financial in-
centives to the contractor if current schedule and cost are
achieved.

CONCLUSION

The current $187 million estimate to construct the
project does no% include costs of over $15 million incurred
by the operating contractor in direct support of the facility
construction; those costs are paid from the operating
contractor's expens: budget. We believe that the Congress
should be made aware of these project-related costs.

AGENCY COMMENTS

Agency officials sta:ed that, beginning in fiscal year
1978, the Department of Energy, to keep the Congress more
fully informed about other major costs funded from the
operating expense appropriation, implemented criteria to
identify new projects with major related costs funded from
the operating expense appropriation. This is not being
dene for ongoing projects.

13



RECOMMENDATION

The action taken to keep the Congress informed is a
step in the right direction, however, we believe that the
Secretary of Energy should also provide the Congress with
cost estimates on ongoing construction projects which
identify all project related costs including those funded
by operating expense appropriations.

14



CHAPTER 4

MANAGEMENT PROBLEMS EXPERIENCED AT ROCKY

FLAYS WERE AVOIDED AT LOS ALAMOS

ALOO employed similar organizational and management
approaches at Rocky Flats and Los Alamos. We believe, how-
ever, that the Los Alamos project was far more successful
because the agency and its contractors worked together. They
functioned as a team and were able to effectively resolve
problems and had better control systems.

For example, during design there were major overruns
in engineering staffhours and costs because of numerous
changes and an evolutionary design process. ALOO employed
a system similar to the one at Rocky Flats, wherely the
operating contractor (the Los Alamos Scientific Laboratory)
developed a design criteria that was to be molded into pre-
liminary design studies performed by the architect/engineer,
Fluor Engineers and Constructors, Inc. The two were suc-
cessfully merged into a single design base, thereby avoiding
the problem of each party thinking that it had its own design
concept. Thus, a much better working relationship was
established between Fluor and the Los Alamos Scientific
Laboratory than between the architect/engineer and the
operating contractor at Rocky Flats.

Although the agency did not prepare integrated
schedules, the Los Alamos scheduling considered normal coa-
tingencies and was more detailed than that prepared at
Rocky Flats. Lack of an integrated schedule did not limit
management control because project phases were sequenced
to allow the completion of one project before the start of
another. For example, the contract for mechanical in-
stallation was not awarded until the building structure
was completed--even though ccustruction had been delayed.

Construction contractor estimates were not verified by
the agency, but our review of the major construction esti-
mate and related cost control reports indicated that
adlequate procedures were followed in both.

COS/ BASELINE MAINTAINEL AT I.OS ALAMOS

ALOU originally requested $30 million in September 1970
to construct a plutonium processing facility that was
scheduled to be operational by December 1975. After Fluor
completed preliminary conceptual design, the facility
cost was increased to $55 million and the schedule remained

15



the same. When detailed design was nearly complete in

May 1974, the cost estimate increased to $75 million and
scheduled completion slipped to August 197'. We view these
as logical baseline estimates for cost and schedule measure-
ment--and it appears that the agency will meet this cost
baseline. When the mechanical installation contractor began
work in December 1974, construction completion was estimatecd
to be delayed 14 months--to October 1978. It also appears
that this date will be met.
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APPENDIX I APPENDIX I

C-E Lummus Tel. 201/893-1515
Combustion Engineering. Inc. Tolex: 138198
1515 Broac Strest

Bioomfield, New Jersey 07003

EE LUMMUS

May 2, 1978

Mr. Monte Canfield, Jr., Director
United States General Accounting Office
Waghington, D. C. 20548

Energy and Minerals Division

Subject: Draft Report re Rocky Flats
Dear Mr. Canfield:

This will acknowledge receipt of your letter of April 20, 1978
transmitting for our review and comment a draft of the proposed
report prepared by the U. S. General Amcounting Office entitled
"Construction Management Problems Have Delayed Completion of the
New Plutonium Facilities at Rocky Flats, Colorado".

Since we were not consulted by the GAQC in the preparation of
this report we wish to refrain from offering any comments about
it at this time. However, we do wish to record Lur disagreement
with certain adverse statements and conclusions contained in the
report with respect to the manner in which the work on the pro-
ject was managed and parformed by The Lummus Company.

Very truly yours,
THE LUMMUS COMPANY

Fonrh # Fosccio

Frank J. Giaccio
Director Special Projact:

FJG:be
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APPENDIX II APPENDIX II

C F BRAUN & CO

Engineers

ALHAMBRA CALIFORNIA 91802

POBERT B HILL

FVice President

May 16, 1978

United States General Accounting Office
Monte Canfield, Jr, Director

Energy and Minerals Division
Washington, DC 20548

Gentlemen
REPORT ON NEW PLUTONIUM
FACILITIES AT ROCKY FLATS

We have reviewed the draft of a proposed report on Construction
Management Problems Have Delayed Completion of New Plutonium Facilities
at Rocky Flats, Colorado. We feel there are certain references to Braun
that reflect unfairly on us because of incomplete description of circumstances.
However, we also feel it would probably be undesirable for us to precipitate
a new round of discussions. Therefore, we have decided to submit no specific
comments.

Thank you for the opportunity to review the report.
Sincerely yours

/ *b K“ DA

-

RBH BL

(951329)





